Cell death in the anuran tadpole tail: thyroid hormone induces keratinization and tail-specific growth inhibition of epidermal cells.
The mechanism of thyroid hormone-induced and glucocorticoid-modulated death of tail epidermal cells from tadpoles of bullfrog, Rana catesbeiana, was investigated by comparing tail epidermal cells with dorsal body epidermal cells. From morphological and biochemical criteria, there were two types of epidermal cells: basal cells and skein cells. The abundance of these cells was different between the tail and the body skin. Fifty percent of body cells and more than 95% of tail cells were skein cells. Effects of 3,3',5-triiodo-L-thyronine (T3, 10(-8) M) and cortisol (5 X 10(-7) M) were investigated with cultured epidermal cells. T3 differently regulated the keratinization of the tail and body cells. The keratinization of the tail epidermal cells was not observed without T3. T3 induced the keratinization dramatically. On the other hand, body epidermal cells were constantly undergoing keratinization without the hormone: T3 merely accelerated the rate of keratinization. Cortisol generally did not show any significant effect on keratinization. T3 showed opposite effects on DNA synthesis of the tail and body cells: suppression of tail cells and stimulation of body cells. Cortisol weakened the inhibitory effect of T3 on DNA synthesis in tail cells. Immunofluorescent micrographs with anti-BrdU showed that T3 decreased the number of cells in the S phase of the cell cycle in the case of tail cells but not of body cells. Thus, thyroid hormone plays dual roles for the tadpole epidermal cells: one is an induction and a promotion of keratinization in tail and body cells, respectively, and the other is an opposite regulation for the proliferation of both epidermal cells. These roles seem to have crucial connections to a tail-specific cell death induced by thyroid hormone.